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PERFORMANCE  TESTS  OF  A FRAM  THROW-AWAY  TYPE  AIR  FILTER 


manufactured  by, 

Fram  Aire  Corporation 
Division  of  Fram  Corporation 
Providence,,  Rhode  Island 

by 

Carl  W.  Coblentz  and  Paul  R»  Achenbach 


lo  Introduction 

At  the  request  of  the  Federal  Supply  Service,  General 
Services  Administration,  the  performance  characteristics  of 
two  specimens  of  the  Fram  throw-away  type  air  filter  were 
determined.  The  scope  of  this  examination  Included  the  ar- 
restance  of  Cottrell  precipitate  in  laboratory  air,  the  pres- 
sure drop,  and  the  dust-holding  capacity  of  the  specimens  at 
370  ft/min  face  velocity. 


2 . Description  of  Test  Specimen 

The  filters  were  manufactured  and  supplied  for  test 
purposes  by  the  Fram  Aire  Corporation,  Division  of  Fram 
Corporation,  of  Providence,  Rhode  Island,  and  were  intended 
to  be  identical  in  construction.  The  test  specimens  were 
nominal  20  x 20  x 1 in.  filters  and  measured  I9  3/^  in. 
square  and  15/16  in.  thick  on  the  outside.  The  filter' 
medium  was  held  in  a cardboard  fra?ne  with  channel-shaped 
cross  section  which  left  a net  face  area  of  I7  7/8  in. 
square,  l.e.,  2.22  sq  ft. 

The  weights  of  the  two  specimeris  were  240  and  235 
grams,  respectively  (approx,  8 1/2  oz).  The  filter  media 
were  of  a light  plastic  felt  about  1/2-in.  thick.  The 
medium  would  not  sustain  combustion  and  according  to  the 
manufacturer’s  claims  was  treated  with  a bactericidal 
substance.  A perforated  metal  sheet  was  Installed  in  the 
frame  to  support  the  downstream  face  of  the  filter  media. 


3 . Test  Method  and  Procedure 

The  filter  was  tested  at  a face  velocity  of  370  ft/min 
corresponding  to  an  air  flow  rate  of  820  cfm.  The  arrest- 
ance  determinations  were  made  with  the  NBS  ’’Dust  Spot 
Method”  described  in  a paper  by  R.  S,  Dill  entitled,  ”A 
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Test  Method  for  Air  Filters/'  (ASHVE  Transactions j Vol.  hk , 
p.  379,  1938).  The  filter  under  test  was  supported  in  a 
frame  which  fitted  the  test  apparatus  and  was  carefully 
sealed  to  prevent  any  by-pass  of  air  or  inward  leakage 
into  the  test  apparatus,  except  through  the  measuring 
orifice.  The  desired  rate  of  air  flow  through  the  filter 
was  established,  and  samples  of  air  were  drawn  from  the 
center  points  of  the  test  duct  2 feet  upstream  and  8 feet 
downstream  of  the  test  specimen  at  equal  rates,  and  passed 
through  known  areas  of  Whatman  No.  4l  filter  paper.  The 
arrestance  determinations  were  made  with  laboratory  air 
into  which  Cottrell  precipitate  was  injected  and  diffused 
at  a ratio  of  1 gram  per  1,000  cu  ft  of  air. 


The  two  sampling  papers  used  for  each  arrestance  de- 
termination were  selected  to  have  the  same  light  trans- 
mission when  clean.  The  light  transmission  was  measured 
with  a sensitive  photometer  on  the  same  portion  of  each 
paper  before  and  after  the  test.  In  order  to  obtain  simi- 
lar increases  of  opacity  with  both  samplers,  different  size 
areas  were  used  upstream  and  downstream  of  the  filter.  The 
arrestance,  A (in  percent),  was  calculated  by  the  following 
formula : 


A = 


_ ^ X ^ 

Su  AU 


X 100 


where  Sp  and  Sp  are  the  downstream  and  upstream  areas  and 
ad  and  AU  the  observed  changes  in  the  opacity  of  the  down- 
stream and  upstream  sampling  areas,  respectively. 

Whereas  the  arrestance  determinations  were  made  with 
Cottrell  precipitate  only,  cotton  lint  was  added  during 
the  loading  process  in  a ratio  of  4 parts  to  every  96  parts 
by  weight  of  Cottrell  precipitate,  including  that  amount 
used  for  arrestance  measurements.  The  Cottrell  precipi- 
tate had  been  previously  sifted  through  a 100  mesh  screen 
and  the  cotton  lint  was  prepared  by  grinding  No.  7 cotton 
llnters  in  a Wiley  mill  with  a 4 millimeter  screen. 

Arrestance  determinations  were  made  at  the  beginning 
and  at  the  end  of  the  loading  period  of  each  test  specimen 
and  at  several  intermediate  load  conditions.  The  pressure 
drop  across  the  filter  under  test  was  recorded  after  each 
increment  of  20  grams  of  dust  had  been  introduced  into  the 
test  duct.  The  test  was  terminated  when  the  pressure  drop 
reached  O.5  in.  W.G. 
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4.  Test  Results 

A summary  of  the  test  results  of  the  two  specimens  is 
presented  in  Table  1 which  shows  the  dust  load,  pressure 
drop,  and  the  arrestance  values. 


Table  1 


Performance  of  a 
Fram  Throw-away  Type  Air  Filter 
1 inch  Nominal  Thickness,  370  ft/min  Face  Velocity 


Dust  Load 
g/sq  ''ft 

0 

5 

39 

72 

126 


Pressure  Drop 
in.  W.G. 
FIRST  SPECIMEN 
0.120 
0.131 
0.220 
0.310 
0.496 


Arrestance 




54* 

66* 

69 

76* 


SECOND 


0 

0 

5 

0 

47 

0 

100 

0 

135 

0 

SPECIMEN 

110 

— 

116 

50 

214 

65 

353 

73 

505 

73 

* Indicates  average  of  two  arrestance  determinations. 


The  ’’Dust  Load”  shown  in  this  table  is  the  dust  re- 
ceived by  1 sq  ft  net  filter  area.  It  is  the  weight  of  the 
Cottrell  precipitate  and  lint  Introduced  into  the  test  ap- 
paratus divided  by  the  net  face  area  of  the  filter  and  di- 
minished by  the  percentage  of  dust  fallout  upstream  of  the 
filter.  This  dust  fallout  was  determined  at  the  conclusion 
of  the  test  by  sweeping  out  the  test  duct  and  calculating 
the  percentage  of  fallout  to  the  total  dust  Introduced. 

It  will  be  noted  that  the  pressure  drop  and  the  ar- 
restance of  the  first  specimen  was  a little  higher  than 
that  of  the  second  one,  associated  with  a slightly  higher 
weight  of  the  first  specimen.  The  initial  arrestances  of 
the  filters  were  54^  and  30%,  and  the  final  arrestances, 

76^  and  73^^  respectively.  The  pressure  drops  of  the 
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clean  filters  were  0.120  and  0.110  in.  W.G.,  respectively. 
The  dust-holding  capacity^  which  is  the  dust  load  per  unit 
area  at  the  final  pressure  drop  of  0.5  in.  W.G.,  averaged 
130  g/sq  ft.  The  first  specimen,  presumably  because  of  its 
higher  arrestance,  had  a dust  load  of  126  g/sq  ft  at  0.496 
in.  W.G.,  whereas  the  second  specimen  showed  135  g/sq  ft 
at  0.505  in.  W.G. 

Figure  1 presents  a graph  of  the  values  shown  in  Table 
1 with  smooth  curves  approximating  the  line  of  the  least 
mean  square  distances  from  the  points  of  observation  of  both 
specimens.  The  average  arrestance  of  approximately  67^  is 
taken  as  the  imaginary  horizontal  line  which  would  enclose 
equal  areas  above  and  below  the  arrestance  curve. 
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